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(54) Apparatus for depositing thin films 

(57) An apparatus for depositing thin films on a sem- 
iconductor wafer. The thin fiirn deposition apparatus in- 
cludes a reactor block receiving a semiconductor wafer; 
a shower head plate covering the reactor block to main- 
tain the internal pressure of the reactor block at a pre- 
determined level; a reaction gas supply connected to the 
shower head plate, for supplying reaction gases; an in- 
ert gas supply connected to the shower head plate, for 
supplying an inert gas; an exhaust portion connected to 
the reactor block, for exhausting the gases out of the 
reactor block; and a diffusion plate installed in the show- 
ier head plale. having a plurality of passages connected 
to the source of inert gas supply, a plurality of nozzles 
connected to the passages, the inert gas sprayed 
through the nozzles lowering a wall of inert gas along 
the inner wall of the reactor block, and a plurality of spray 
holes, the reaction gases spread over the wafer through 
the spray holes. 



FIG. 5 
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Description 

[0001] The present invention relates to an apparatus 
for depositing thin films on a semiconductor wafer. 
[0002] Referring to figures 1 and 2, a conventional thin 
film deposition apparatus comprises a reactor 1, first 
and second pipes 2' and 3 through which first and sec- 
ond reaction gases are injected into the reactor 1, and 
an exhaust pipe 4 for exhausting the reaction gases 
from the reactor 1 . Also, first and second valves 5 and 
6 which are opened or closed by a controller (not shown) 
are connected to the first and second pipes 2 and 3, re- 
spectively, and a pump 7 is installed in the exhaust pipe 
4. 

[0003] In the apparatus with the above structure, the 
controller closes the second valve 8 and opens the first 
valve 5, the first reaction gas is provided through the 
first valve S to the reactor 1 , and then exhausted through 
the exhaust pipe 4 and the pump 7. Then, the controller 
closes the first valve 5 and opens the second valve 6. 
The second reaction gas is provided through the second 
valve 6 to the reactor 1 , and then exhausted through the 
exhaust pipe 4 and the pump 7. 
[0004] However during a thin film deposition step ; the 
reaction gases provided to the reactor are deposited 
over the entire inner wail of the reactor exposed to the 
reaction gases in addition to the water. Thus, a cleaning 
step for cleaning the inner wall of the reactor must be 
performed periodically, 

[0005] Also, because the exhaust pipe 4 is installed 
at only one side of the reactor 1, the distribution of the 
reaction gases in the reactor 1, that is. between a part 
near the exhaust pipe 4 and anolher part far away from 
the exhaust pipe 4, is different. Such a difference in dis- 
tribution of the reaction gases in the reactor causes un- 
even distribution of the reaction gases on the wafer, 
thereby interfering with the laminar flow of the reaction 
gases over the wafer. 

[0006] It is an object of the present invention to at least 
mitigate some of the problems of the prior art. 
[0007] Accordingly, a first aspect of the present inven- 
tion provides an apparatus for depo siting a film o n a sub- 
strate, the apparatus having a reactor block for receiving 
the substrate, a shower hea d" plate, having "a shower 
head, covering the reac tor block, a re action gas supply 
means for supplying re action gases to the shower head, 
an inert gas supply me ans for supply ing an inert gas to 
the shower head, wher ein the sh ower head comprises 
a diffusion plate having a plurality of passages for sup- 
plying the inert g as to a plur al ity of nozzles arranged to 
spray the inert gas such that it flows along an inner wall 
of the reactor block. 

[0008] A second aspect of the present invention pro- 
vides an apparatus for depositing a thin film on a sub- 
strate, the apparatus having a reactor block for receiving 
the substrate a shower head plate, having a shower 
head, covering the reactor block, a reaction gas supply 
means for supplying reaction gases to the shower head 



and an exhaust portion tor exhausting the gases out of 
the reactor block, wherein the shower head comprises 
a diffusion plate having a plurality of spray holes for 
spraying the reaction gases over the substrate. 

s [0009] Athirdaspectofthe present invention provides 
an apparatus for depositing thin films on a semiconduc- 
tor wafer, comprising: a reactor block receiving a semi- 
conductor wafer; a shower head plate covering the re- 
actor block to maintain the internal pressure of the re- 

io actor block at a predetermined level: a reaction gas sup- 
ply for supplying reaction gases, the reaction gas supply 
connected to the shower head plate: an inert gas supply 
for supplying an inert gas, the inert gas supply connect- 
ed to the shower head plate: an exhaust portion for ex- 

ts hausting the gases out of the reactor block, the exhaust 
portion connected to the reactor block: and a diffusion 
plate having a plurality of passages. connected to the 
source of inert gas supply, a plurality of nozzles connect- 
ed to the passages, the inert gas sprayed through the 

20 nozzles lowering a wall of inert gas along the inner wall 
of the reactor block, and a plurality of spray holes, the 
reaction gases spread over the wafer through the spray 
holes, the diffusion plate installed in the shower head 
plate. 

25 [0010] Advantageously, the present invention pro- 
vides an apparatus for depositing thin films on a semi- 
conductor wafer, in which the area of a part of a reactor 
exposed to reaction gases is reduced, making a clean- 
ing cycle longer, and a laminar flow of the reaction gases 

30 can be ensured over the entire wafer 

[0011] Preferably, the passages are radially formed 
from the centre of the diffusion plate, and the nozzles 
are formed along the outer circumference of the diffu- 
sion plate, being slanted toward the inner wall of the re- 

3S actor block. 

[0012] Preferably, the apparatus for depositing thin 
films on a semiconductor wafer further comprises a 
shield installed in the reactor block, such that the gas of 
inert gas is lowered along the inner wall of the shield. 

40 [0013] Preferably, the apparatus for depositing thin 
films on a semiconductor wafer further comprises an ex- 
haust means having an anti-flow cylinder, the wafer po- 
sitioned above the anti-flow cylinder and an exhaust 
plate formed in the anti-flow cylinder, and the exhaust 

4* plate having at least three or more exhaust holes sym- 
metrically arranged to be connected to the exhaust por- 
tion. 

[0014] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
so the accompanying drawings in which: 

figure 1 is a schematic view of a conventional thin 
film deposition apparatus: 

figure 2 is a perspective view of the reactor shown 
55 in figure 1 ; 

figure 3 is an exploded perspective view of a thin 
film deposition apparatus according to the present 
invention: 
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figure 4 is a perspective view of the shower head 

plate and the diffusion plate of figure 3; 

figure 5 is a vertical sectional view of the shower 

head plate shown in figure 3: and 

figure 6 is a vertical sectional view of the reactor 

block shown in figure 3. 

[0015] Referring to figures 3 to 6 : a thin film deposition 
apparatus according to an embodiment of the present 
invention comprises a reactor block 10 tor receiving a 
semiconductor wafer (not shown), and a shower head 
plate 20 hinged by hinges 29a and 29b. The shower 
head plate 20 covers the reactor block 10 to maintain 
the internal pressure of the reactor block 10 at a prede- 
termined level. Also, a diffusion plate 30 through which 
reaction gases are sprayed is installed in the shower 
head plate 20. and the diffusion plate 30 is placed in the 
reactor block 10 when the reactor block 10 is covered 
by the shower head plate 20. 

[0016] First and second pipes 11 and 12 connected 
to a reaction gas supply (not shown), through which the 
reaction gases are supplied to the reactor block 1 0, and 
a third pipe 13 connected to an inert gas supply (not 
shown), are connected to the reactor block 10. The 
pipes 11. 12 and 1 3 are connected respectively to first, 
second and third connection pipes 21 r 22 and 23 in- 
stalled in the shower head plate 20 through a connection 
portion 1 4. Also, O-rings 1 4a are inserted in the connec- 
tion portion 14 such that the pipes 11, 12 and 1 3 of the 
reactor block 10 are effectively coupled to the connec- 
tion pipes 21 , 22 and 23 when the hinged shower head 
plate 20 swings on the hinges 29a and 29b to cover the 
reactor block 10, and are efficiently disconnected when 
the shower head plate 20 is spaced apart from the re- 
actor block 10. Also, three or more reactor exhaust holes 
13 through which the inert gas or/and reaction gases 
flow are symmetrically formed in the reactor block 10. 
[0017] Referring to figures 3 and 5, it can be seen lhat 
the diffusion plate 30 comprises a plurality of passages 
32 radia ting in all directions, a plurality of nozzles 31 that 
are formed along the outer circumference of the diffu- 
sion pl ate 30. being connected with the passages 32, 
and are slanted toward the inner wad of the reactor block 

JO, and many spray holes 33 that are evenly distributed 
on the surface of the diffusion plate 30 and are connect- 

~eUtcTt he first and second pipes 21 and 22. The inert gas 
is sprayed over the inner wall of the reactor block 10 
through the third pipe 13, the third connection pipe 23, 
the passages 32 and the nozzles 31 in sequence, thus 
lowering a wall of gas. 

[001 8] Referring to figures 3 and 6 : a shield 25 serving 
to minimise the area exposed to the reaction gases is 
detachably installed in the reactor block 10. The shield 
25 is formed of alumina, aluminium or stainless steel, 
and is installed very closely to the inner wall of the re- 
actor block 10. When the shield 25 is installed in the 
reactor block 1 0, a wall of inert gas is lowered along the 
inner wall of the shield 25. 



[001 9] Referring to figure 6. it can be seen that an ex- 
haust means 27 for a laminar flow of the reaction gases 
over a wafer is detachably installed in the reactor block 
10. The exhaust means 27 comprises an exhaust plate 
$ 27b at the bottom of the shield 25, and an anti-flow cyl- 
inder 27a formed around the inner circumference of the 
exhaust plate 27b. Here, the exhaust plate 27b has ex- 
haust holes 23 connected to an exhaust portion (not 
show) connected to the reactor block 1 0. corresponding 

f 0 to the reactor exhaust holes 1 3, through which the inert 
gas and the reaction gases can be discharged. The ex- 
haust means 27 is formed of alumina, aluminium or 
stainless steel. Preferably, the exhaust plate 27b having 
the exhaust holes 28 is placed below a wafer at a sep- 

'5 aration distance of 30-50 mm. 

[0020] In the thin film deposition apparatus, when a 
wafer transferred through a wafer transfer hole 1 5 is po- 
sitioned above the anti-flow cylinder 27a, the reaction 
gases flow through the first pipe 11 and the first connec- 

20 tion pipe 21 , or the second pipe 1 2 and the second con- 
nection pipe 22, and are finally sprayed into the reactor 
block 10 through spray holes 33 of the diffusion plate 
30. Also, the inert gas flows through the third pipe 13, 
the third connection pipe 23 and the passages 32 in se- 

25 quence and is then sprayed into the reactor block 10 
through the nozzles 31 , lowering a wall of inert gas along 
the inner wall of the shield 25. The wall of inert gas pre- 
vents the reaction gases from contacting the shield 25. 
[0021] Here, the anti-flow cylinder 27a and the evenly 

j0 distributed spray holes 33 allow a laminar flow of reac- 
tion gases over a wafer, and the reaclion gases and the 
inert gas sprayed by the diffusion plate 30 into the reac- 
tor block 10 are discharged through the symmetrically 
placed exhaust holes 23 and the reactor exhaust holes 

35 18. 

[0022] In the thin film deposition apparatus according 
to the present invention, a wall of inert gas is established 
along the inner wall of the shield installed in the reactor 
block, so that the deposition of the reaction gases on 
io the reactor biock or the shield is preferably prevented 
or at least reduced, thereby elongating the cleaning cy- 
cle. 

[0023] Also, a laminar flow of reaction gases over the 
wafer placed above the anti-flow cylinder is achieved 
15 and the reaction gases and the inert gas are evenly dis- 
charged through Ihe symmetrically arranged discharge 
holes, thereby allowing different gas to continuously 
flow in. 

[0024] Although the above embodiments have been 
so described with reference to depositing a thin film on a 
semi conductor wafer, the present invention is not limit- 
ed thereto. It will be appreciated that other embodiments 
can be realised in which any substrate can be used. 

55 

Claims 

1. An apparatus for depositing a film on a substrate, 



3 

'VMS* 



EP0 959 150 A2 



the apparatus having a reactor block for receiving 
the substrate, a shower head plate, having a show- 
er head, covering the reactor block, a reaction gas 
supply means for supplying reaction gases to the 
shower head, an inert gas supply means for supply- 
ing an inert gas to the shower head, wherein the 
shower head comprises a diffusion plate having a 
plurality of passages for supplying the inert gas lo 
a plurality of nozzles arranged to spray the inert gas 
such that it llows along an inner wall of the reactor 
block. 



strate is between substantially 30 to 50 mm. 

1 0. An apparatus as claimed in any preceding claim fur- 
ther comprising O-rings inserted in the shower head 
plate or the reactor block, for allowing a safe con- 
nection and disconnection between pipes installed 
in the shower head plate and pipes installed in the 
reactor block. 



An apparatus as claimed in claim 1, wherein the 
passages are radially formed from the centre of the 
diffusion plate. 

An apparatus as claimed in either of claims 1 or 2 
wherein the nozzles are formed along the outer cir- 
cumference of the diffusion piate, being slanted to- 
ward the inner wall ol the reactor block. 



20 



An apparatus as claimed in any preceding claim, 
wherein the inner was comprises a shield installed 
in the reactor block, such that the gas of inert gas 
is lowered along the inner wall of the shield. 

An apparatus as claimed in claim 4, wherein the 
shield is formed of at least one material selected 
from the group comprising alumina, aluminium and 
stainless steel. 



3. 



An apparatus for depositing a thin film on a sub- 
strate, the apparatus having a reactor block for re- 
ceiving the substrate a shower head plate, having 
a shower head : covering the reactor block, a reac- 
tion gas supply means for supplying reaction gases 
to the shower head and an exhaust portion for ex- 
hausting the gases out of the reactor block, wherein 
the shower head comprises a diffusion plate having 
a plurality of spray holes for spraying the reaction 
gases over the substrate. 

An apparatus as claimed in any preceding claim fur- 
ther comprising an exhaust means having an anti- 
flow cylinder, the substrate being positioned above 
the anti-flow cylinder and an exhaust plate formed 
in the anti-flow cylinder, and the exhaust plate hav- 
ing at least three or more exhaust holes symmetri- 
cally arranged to be connected to an exhaust por- 
tion for exhausting gases out of the reactor block. 

An apparatus as claimed irfclaim 7, wherein the ex- 
haust plate of the exhaust means is more remotely 
disposed axially than the substrate relative to the 
diffusion plate. 



An apparatus as claimed in claim 8, wherein the dis- 
tance between the exhaust means and the sub- 
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FIG. 3 




6 



EP0 959 150 A2 



FIG. 4 
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